The DNA sequence of the intergenic region between the 17S and 5.8S rRNA genes of the ribosomal RNA operon in yeast has been determined. In this region the 37S ribosomal precursor RNA is specifically cleaved at a number of sites in the course of the maturation process. The exact position of these processing sites has been established by sequence analysis of the terminal fragments of the respective RNA species .
INTRODUCTION
In yeast the four rRNA species, viz. 2BS, 5.8S, 17S and 5S rRNA, are all encoded by a genetic unit which is repeated more than hundredfold on the genome (3) . From this repeated unit 5S rRNA Is transcribed as well as a 37S ribosomal precursor RNA, which contains single copies of each of the 17S, 5 .BS and 26S rRNA sequences. This precursor RNA molecule is subsequently modified and cleaved to yield the three mature rRNA species, as follows (4):
»-17S
7S
The various steps in this processing pathway apparently involve highly specific recognition and cleavage of the ribosomal precursor RNA by endo-nucleases (processing enzymes). In an attempt to understand the structural basis of these specific protein-nucleic acid interactions we have sequenced the transcribed spacer region between the 17S rRNA and 5.8S rRNA gene. In this region at least 3 processing sites are present, leading to the formation of 16S and 29S precursor rRNA, and subsequently to the formation of 17S rRNA and 7S precursor rRNA. The exact position of these processing sites has been established by sequence analysis of the terminal fragment of the RNAs concerned.
The sequences surrounding the cleavage sites in the yeast ribosomal precursor RNA have a number of conspicuous features, which may serve as possible recognition sites for the processing enzymes involved. At any rate the sequence data shows that the mechanism of primary processing of yeast ribosomal precursor RNA differs fundamentally from the way in which ribosomal precursor RNA of Escherichla coli is processed. In this prokaryotic organism the sequences flanking both the 16S rRNA gene and the 23S rRNA gene are complementary, and therefore may base pair in the 30S precursor rRNA to form duplex structures, which are cleaved by the double-strand specific RNAse III (1, 2) . Such a sequence complementarity cannot be found In the regions flanking the 17S rRNA gene or the 18S precursor rRNA sequence in yeast.
A preliminary account of the work described in this paper has been presented elsewhere (5) .
MATERIALS AND METHODS

Isolation of the rDNA fragment
For this study we used tha hybrid plasmld pMY1, constructed by Dr. J.H. Meyerink (6) in our laboratory, being a recombinant of the plasmid pBR322 and a large fragment of the ribosomal repeating unit of Saccharomyces carlsbergensis, generated by the endonuclease Hind III. This yeast DNA fragment contains the 17S, 5.8S and 2BS rRNA genes and the lntergenic region (6) .
Plasmld DNA was isolated from E. coli K12 cells by the clear lysate method as described by Goebel at al. (7) . For the isolation of the intergenic region 50 (jg of plasmid DNA was digested with 50 units of the endonuclease EcoRI (Boehringer, Mannheim) in 50 yl of 6 mM Tris-HCl (pH 7.5) containing 50 mfl NaCl, 6 mM MgCl and 6 nfl 2-mercaptoethanol for 3 hr at 37°C. The dige9t was subjected to electrophoresis on a 3% polyacrylard.de gel according to Yang at al. (8) and the fragments were visualized with the aid of ethidiumbromide. ThB fragment containing the 17S-5.8S rRNA intergenic region i"5.
-fragment D, see Ref. 9) was recovered from the excised gel segment by electrophoresis. The fragment was further purified by filtration over a GF/C filter, followed by phenol extraction and ethanol precipitation.
Isolation of labelled RNAs P-labelled 17S and 26S plus 5.8S rRNA were prepared from £. carlsbergensis ribosomes as described previously (10) . Isolation of P-labelled 1BS RNA was performed as described by ds Jonge e_t ai_. (11) . P-labelled 29S RNA was isolated in combination with 37S RNA as described by KlootwijK et al. (12) .
DNA sequence analysis
The chemical modification method of Maxam and Gilbert (13) was used.
Aliquots of the reaction samples were loaded on a 12t or 20t polyacrylamide-7 M urea-citrate gel.
DNA fragments were labelled with (y-P)ATP (The Radiochemical Centre, Amersham) and polynucleotlde kinase (Boehringer, Mannheim) essentially as are absent in that of 17S rRNA. These products were subjected to (partial) sequence analysis as summarized in Table I . The oligonucleotide no. 1 The molar yield was calculated from the relative amount of label in the product compared with that of some unimolar products derived from 17S rRNA. *** This product was detected in another type of "fingerprint", applying electrophoresis on DEAE-paper instead of homochromatography (cf. Plate I in Raf . 18).
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conserved stretch in 18S RNA comprises 209 nucleotides, and that is less than previously calculated from the estimated molecular weights of 1BS and 17S RNA (19) . Product "b" in the "fingerprint" of 18S RNA is derived from the sequence of 17S rRNA and is identical to product "a" of 17S rRNA, except for a difference in modification (m ¥ instead of am¥; see B ef. 18).
As 29S precursor rRNA is gsneratsd simultaneously with 1BS RNA from their common precursor, the possibility exists that the 5'-end of 29S RNA is joined directly to the 3'-end of 18S PNA in the 37S precursor RNA. However, Fig. 6 ). This long common sequence strongly suggests that it forms part of a recognition site for a processing enzyme which generates both termini. Both 17S rRNA and 5.6S rRNA are formed via precursor RNAs (viz. 18S and 17S RNA, respectively) which do possess already a mature 5'-end. This fact is consistent with the suggestion that both 5'-termini are generated by the same processing enzyme by recognition of (part of) the common nucleotide sequence. 
